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CONSTITUTION :A hammer head type ribozyme having a nucleotide sequence of formula I or II (A is 
adenine nucleotide; U is uracil nucleotide; C is cytosine nucleotide; G is guanine nucleotide- 3' and 5' < 
3 and 5' terminal respectively) is contained as the active component. The above-mentioned ribozyme 
break only activated ras-gene mRNA molecule and can not break normal m-RNA molecule 
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mmz^mr^^ (nam voi.ss, no.i 

3> 2191-2200, (1990)) . 

[0 0 0 31 ;\>^-^y mo^^^ 

eic Acid Res.. voM7. 7059-7071.(1989) ) c c-Ha-r 
asii^«. 5^^ji21,000(Oga® (p21 ) ^n-HU 

if? m^<D^^mmmz^r)xi2i cot^/^icvk^:^^©^ 
^^iS-e^^^^^^^^n-^fc- u^-if p2i 

2 #@ CDGly (GGU) mz\ (GUU) IC^^ bfc^^-ftras 

[0 0 04] 

[0 0 0 5J 
[0 0 0 6] 
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. CCACAUCCGU 
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[0 0 0 1] 

^mRNA\zMLrmm^mm^^^^r^')t-^f^ 40 
i.^^%mtr^mmmzmt^. 

[0 0 0 2] 

LTRNA(^^^^]ijiS^ff;^^^^l6^^'r^ (J^Tv 

e:oa:5?5;aig&W-r-5RNA& ru^j^if^Aj 

i^w^^^m(Dm.mM^m>^(D^nt^^^^\z. (Da> 

T-A.yK^RNA. ®^7fcr>SRNA, ©i^D-n 
-U-7*^RNA, ®^-(Dfla<0gS^»TJK«RNA(D4 5^ 
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n^n3' 7f^^:fecfcrK5' ^^^^t>-r. j -r^Wb^n 
[0 0 1 01 *%ig{c*siiT. rmij t\t. mmtv 

[0 0 113 :^^m(Dit'^m (I ) ^^ZS (II) \t. ^ 
(Nucleic Acid Res,, vol.17, 7059-7071) t? 

[0 0 12] *^^lC:feV^T. U4^1f^AC9jS;M;fe^^ 

[0 0 13] ^fS.t>t>. NIH-3T3 BfKj^r^U 

[0 0 14] *5gBgicJ:D#^>n^U4^^f^A(i. 

[0 0 15] :^^moo^if^ A^R^^^rcid<D:^m 
&Tm^it\mnp^m x&r). ^^-^n^m^mz 

m. &i^^^XS/X\t7i^:n.J'{>htth\zm'^^^^ 40 

[0 0 16] }:.visLmr)v^^yo^otx.u^^^^M 

(o^^ix^m^ummm\z^pL^M^. 
[0 0 17] fg^j^^tLT«. rf^it. ^m^^ 

^j. ^r/i-m wmftE\z^^muwL^mfi^ 

[0 0 18] n.^. »j3fNif^A^^^^U#V-AlC$tA 



[0 0 19] Wi^-mt. i^^m^^fdim^miUE\z 
Bi --1,000 ugMi^m^-B\zim^rz\mm\z^\'f 
[0 0 2 0] KT> mm. mmm^m^ix:^mm^x 

[0 0 2 1] ifsi^. KTo. »^m. mi^miz^^^x 

[0 0 2 2] [##«SJ] :t U ^Tx^^^e^ U ^7 
Htl, 7:/^^H-AW:t5/XxAXaS3 8 0A D 

iCi^^ h^vhU5";l/S, 2* -^^SScoffi^StC-rh 
7tHntr^n;!/S^fflVi;rc4^X5|Nn75y'f hi* (Nu 
cleic Acid Res., vol.17 7059-7071, (1989) ) T-^^ 

[0 0 2 3] pRSV-rvl2 . pRSV-rl61 CO^^H, 
(Cancer Res., vol.80, 200-203,(1989)) IcEi^^tl 

Tc^mizU^Tz. 
[00 24] 1 U ^if -f ACUACACCCUGAUGAAGGG 

UGAUACCCUGAAACAGCGCpC^iHIS 

r^Ud'U^^t^V:^^}* (UACCCUGAAACAGCGCG, 5 nmoi 
) U H^:^-if (10m<4> nmTt 

(W) M) > 0.67 m ATP > 50 mM Tris-HCl (pH 7.6), 

10 DiM Mgci? , 10 mM pc;i/:^:/hx3'y -^i/^ioA. 37 
rTi^FsWMbfco yaL/'-')V^aut^)VL,\z^r) 

MMV. ±yr'Ty^7.G-2b (:7r;^v5^7liia : <f>i. 

8 X 37 cm , 0.1 M h UX5";i/7>^-»5^AA 

-Y^-Ji^^-h (I^T TTBABJ ii^i^. ) XfSiMVX. 

ATP > ADP ^m^^Tc. 
[0 0 2 5] ^etlfc 5'-U>K'ffc:e-U:fy7|^5Ci7l^:t 
(pUACCCUGAAACAGCGCG) ^M®^ (20 /il ) 

^b. 0.1 M NaI04(2.5 ti\ ) ^iPA> If^BfrTO t:.70 

^J-^tJ^Mb. 0.1 M X5"U'>5^U3-;i/ (25 ^1 ) 

^, 0 1:, ao^^-s^s^^Wc* ;inir2M u>^>-hci(ph 
8.2, 50 u\ ) ^m^. 45^:, 2 ^p^samb, -^77 

x^y^ZG-25( <f>1.8 X 37 cm . ^mt 0.1 H TEAB) 

XU^VTc. Ctl^m-i^y^^HFhC (TSKgel DE 
AE-2SW, 4>0A6 x 25 cmrmV- (^) M) TUMT^ 
^ i: lCcJ;oT5* , 3' ->?y >KS«-r^:t U ifU 3J?^ 1/ 
:^-5'H(pUACCCUGAAACAGCGCp ) ^^^fco 

[0 0 2 6] wmmmi.rc^u:^u^^^u:i-^]' (CU 

ACACCCUGAUGAAGGGUGA. 2.5 nmol ) ^^rS±^<0:t^):J 
U3}^:5<^U:t5'H (pUACCCUGAAACAGCGCp, 2.5 nmol) ^ 
50aiM HEPES-NaOH (pH 7.5), 20 mM MgCh. 3.3 mM DT 
T, O.OOIXBSA, 10X(v/v)DMSO, 1.38 ^&//xl RNA 
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5 

v:^-^^ i^mm m m . loo ;im atp (ommo 
til 6'CTi3.5P^r^ML;?^o 7xy-;l/^D03^ 

ACUACACCCUGAUGAAGGGUGAUACCCUGAAACAGCGCp*# 
[0 0 2 7]##«^2 fi^ttto-Ha-ras DNAx>:/ 

jg^lLfc (Glyl2(GGU)-*Vall2(GUU)) StSt^bc-Ha-rasD 

[0 0 2 8] 7^(D^^:tO::ly':t^iy')^-^^U't^ 
H (1 nmol) S:-en-^*nT4:1^U^^l/^^H^:f— if 

(1 /zl,10^fi[) , 1 mM ATP(15 mD. (4 u 

1,250 mM Tris-HCI (pH 7.6). 50 mM MgCh. 50 mM 

[0 0 2 9] ztii^^^t)^. mmm (40 330 m 

M Tris-HCl (pH.7.6). 33 mM MgCh) > 2.5 mM ATP (48 

u \ ) ^iax.T75t-e5 ^mmmh^M^^^}%v 

ft. 0.2 M 2-p<;v:^yhx3^y~;i' (lO Mi ) . T4 D 

NA u:^?— fef (2 ;ii,7oo*& mmm m) m) 

*U7i7ij;i.7aHyjl/m^»l&l?^l5tU ^3 itig © 
mttfl:c-Ha-rasDNA^>:/l^-h&#fc (SI) - 
[0 0 3 0] ts.^. IEmc-Ha-rasDNAx>7^U-h% 

[0 0 3 1] #3^M3 T7 ^U^^-iflC**:^?^^^^ 

c-Ha-ras mRNAOl^^ 

w^^Kmt. '^m(o:^m mmm^. msm. (i 

3) , 1685-1689M, (1990)) IZ^D. ^kO^^rfrU 
oTco ^§enfc?SWbc-Ha-rasDNA T->yi/-h (30 p 
iBoi ) , (40 mM Trls-HCl (pH 8.1). 20 mM MgC 

U, 5 DiMDTT. 1 mX^)]/^-J>. 0.01X(v/v) Triton X 
-m 0.05 ug/al ^JfilMT;^:/^ X 4iiiM 4NTPs(AT 
P.GTP.CTP. :fe,i:miTP:£ilTr4NTPsJ <J:V>^. ) . S%W 
V) i?ux^u>^un-;i^) \zm»L^ T7 RNA 33?>J 
(840 7T;VTv7tl:M) <^2ni^. 37t: 

^7X0-50 ((i>1.8 X 37cm, ^Jl^liO.l M TEAS) TUM 

[0 0 3 2] /^:fe. ]E«c-Ha-ras mRNA'bl^^O:^ 

[0 0 3 3] #%^J4 m&tc-M-TAS mRNA© 
5' ^^WM 

^^ito-Ha-rasRNA (20 pmol ) $0.1 M Tris-HCKp 

H 8.0 ) \zmmh. itmm^^7)V:^')^y:t7.y7^ 

-if (o.o2^{4, ^mm (m M) ^tnx. 37t:i 

MUfcm, 7xy-;i/^nD:J>JUA^31$2lHlfTJ^ 
[t-*'P] ATP (5 AtCi) , 50 mM Tris-HCKpH 7. 
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6 

6)> 10 mM MgCIz , 10 mM 2-/')Vti:fhX^/-)W T4 

- *Up?^^':t5^H•^^:^-^f (1 m as® (») 

^T5* *^$U>^lbL. NENSORB 20 (x3.*>a 
S) m ^Sa<£fT:^J:ofc. 
[0 0 3 4] fS.^. iE«c-Ha-ras mRNAt)l^«(0* 

[0 0 3 5] m^ms in vitro "IfO^^rSJ^: 
##0II4T^?»tlfcfi§1i{l:c-Ha-'ras mRNA (5 pmo 
1) IC, lT^&n)^cUit^-tf^A (7.5 pmol) $ 

ira;^. 40 mM Tris-HCl (pH 7.5) . 20 mM NaCK 25 mM 
MgCh IZfSi^mi^^M^s 37t:T mWiU 50 mM EDTA 
^t!aXR^^i^±Vrc. 55r. 33^^?^bfc^>c/)$ 8 

M ^*$^tj lox u r ^ u ;i/7 ^ 

[0 0 3 61 MlgiiLT, lESc-Ha-ras mRNAlc:^ 

[0 0 3 7] #%0t|lT#^nrcU3i^1f'fA 
Jt, iE#c-Ha-rasm RUA\mWf'^^. IStt^c-Ha-r 
as mRNA®a^«:«»f-r^2:a:?&^IK$n/!:. 

[0 0 3 8] 

pRSVneo (5 1.4 pmol ) SHind 111(12 ^&) T 

37t:. -^JnMLT^^fbb, ji^y-)VVi.mzxr)mi[: 
m^mz. einics^ffiTK (10 Ml ) . ^mm (4 mi, 

330 mM Tris-HCl (pH 7.6), 33 mM MgCh. 2.5 mM ATP 
) , 0.2M 2':^)Vfi^V:r.^ (1 40 mer 

Clal-Sall U>:^- (5 7pmol:02) , T4U:^f 

-if (xmm §ini;5i. i6*c>2^KiinMLfco x^y- 

;Vtt^^. pKCS$#fco ^:n$;^JlMHB101 ich^>x 
7x^hL.. Unal. Biocem.. vol.113 

34-42. (1989)) \zm\ 250 ml (Ommh^m^ ti 

gom^^wMhfc (^3) o 
[0 0 3 9] mmm2 y^xa hprzicoi^s 

pKCS(7.5 /il, 2.5 pmoD^Cla I (ISi^ffi) TfSTt^T 
2 ^r^^iDtaLm^v Sal 1 (30 T37t:T-^Jn 
iaL/T?i^t;bfco 0.1 M Tris-HCl (pH 8.0,48 /x 1 

(0.7 ^Jn^. 37rT2^PB^JlQi&bfco 7x7- 

;p/7DD7:t;PAM3i^> X:$^ / ->li/ttiSJC<i; 0 t^fbtl 
S^i^miUfc, U#1f^A (CUACACCCUGAUGAAG 
GGUGAUACCCUGAAACAGCGCp) jt^i^^^tf 2 U U 

/i^p?^l^:^*^Ht>f^^tCCU I . Sal I Tt^ibbfc m 
4) , dCOpKCSCla I - Sal I ^^jt;«feiC±tE<Z)iJ #1f-r 
A3&fe^$Sn;^> T4 DNAU:^-ifTaJS^b> pRZl^ 

^^9I<^;&^^ (Anal. Biocem., vol.113 34-42, (1989)) 
\zm^. 250 ml CO»^j!i> 6*5470 COpRZlSrmiBl/ 
(03) . 

C 0 0 4 0 ] mm 3 7^77. a HpRZ20iSiS 
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±iB<i:l^^(0;^fetCctO> ^yi^^^K (UGCCUACACCCUGA 
UGAGUCGUGAUACGACGAAACAGCGCCAp ) "Sk&f-^^^iLhjIt 

[0 04 1] ^"m^ :fy7.^ HpRZ30i^S 
±iHi:l^ilO:&tetCJ:D. U#1f^A (CDACACCCUGAUGA 
GGGGGCUUUUCCCCCGAAACAGCGCp) ^im^it^hjIt^yTs^Y 

[0042] %mm 5 pRZl. pRZ2*fc«pRZ3-T? h ^ > 
X 7 :i- - A ^ -^i-fcNIHSTSjlJB^IIM 
pRZl (1 Mg ) , NIH3T3jffl|&DNA(30 /ig ) \Z2 M CaCl 
2 (62.5 Ml ) ^iOA. MStKT^S 500 /i I tb 
fco cn^rHBS ^?e^(11.92 g HEPES, 16.36 g NaCl, 0. 
23 g NaH2P04 (pH 7.1) /lOOO ml) 500 ii\ ^\zmT 

NIH3T3m5: (8 i 10' MM) ^l^bfcv^ - UlC m 

m) o -^LTv lOX ^-y^m^^tSX^WEUm^ i^JV 

(2 ml) ^iHI;tl :9'45||>iJtM^. DMEMi^^ (10 ml 
) SrUD^fc. DMEM«^ (lOX ^i^Jtm^-^t^. ) 

jc^^L, 37t:Ti5^r^m^bfc. h^j:/iy>mm^ 

b, m^S^^-WcfcD}3:;5^b3tfi:cD>-^~I/lcJ[ttf. 
DMEM^% (bX^i^^m^-^t^o ) T^Ubfco 4 0 
^>GENETICIN (300 iiig/500 m\,^:/:2^m) ^m^TcD 
UEMi^m (5X ^i^Skm^^tS. ) tCS^bT7 0^ 
PRZ1/NIH3T3 

[0 0 4 3] pKCS. pRZ2. pRZ3T h ^>X7:t - A^ii" 
fcpKCS/NIH3T3 jjii^. pRZ2/NlH3T3ilJ3a, pRZ3/NIH3T3 

[0044] mmm e ^#^bc~Ha-ras3t^T (pRSV-r 
vl2 ) {Ccfc^h^>X:7^-pt~->3> 
pRSV-rvl2(20 ng), NIH3T3ilflaDNA (30 Mg ) ^fflV^T 
±fai|pia0U>^;^7;U>>C7AI^T, PKCS/NIH3T3 
jia. PRZ2/NIH3T3 pRZ3/NIH3T3 M^h^>X>^ 

^^--AbfCo ^CD^. DMEM^a (5X »>5^jfil?f$^ 

tj. ) x*m2mrmmhrz. 

[0 0 4 5] tSi^. pRSV'-rvl2 \t. iESc-Ha-ras(^) 1 2 
bfc (Gly 12(GGU) -*Val 12(GUU) ) fi5tt^tc-Ha-rasD 
[0 0 4 6] ^B^,tbT> iE1^c-Ha-ras(^l 2#@CDr 



(GlD61-^Leu 61) |gi4{tc-Ha-ras DNA^m^3i^ 
fcpRSV-rl61 ^^(/^T. ±f2c7)^iB!S^& h-^ >X7:t- 
[0 0 4 7] «m iUfi^^Alf^fiU ^Ufc7:t 
[0 0 4 81 iBI^^S5lC:^-r. 

[0 049] (A) (D^^ymm-xyn \ZXD pKCS/N 
IH3T3 PRZ1/NIH3T3 mm. pRZ2/Nm3T3 pR 
Z3/NIH3T3 m^^n-^nh^^X^x^hb^fct^CD 
J(? 7:t-:^XC0icT2b-5. 

[0 0 5 0] (B) (D^yytiivm~rm JCctDpKCS/N 
IH3T3 mm. PRZ1/NIH3T3 mm. PRZ2/NIH3T3 mm. pR 
Z3/NIH3T3 llJ3a^^n'€nh^>X:7xi7hbfc:i:^© 

:7*~:fex<7)ft*T?2bSo 

[0 0 5 1] PRZ1/NIH3T3 mm. pRZ2/NIH3T3 I' 
*5ViT«, pRSV-rvl2 JCcfcS h'7>X7xi!7 va 

v^T, «55ox <Dy^-i3xmmmmi)^^^nrzfi^. przs 

/NIH3T3 «t:«m^;^^l.e»n5^;5^:3>to 
[0 0 5 2] pRSV-rl61 Th7>X7xi^hbfcJ^'&> 
a? PKCS/NIH3T3 MJiatlfcll^bT, 7:t-:^7XJ^*36ffi||*^ 

fiHilbc-Ha-rasm RNAtCtt. U#1f-r A;0«<5i(D^;^ 

2j^lf^AJ5. jE^c-Ha-rasCOl 2#gC7)r5yS^zi- 
Ff^3H>lC^^^'^^S^e:bfc (Gly 12(GGU) ^ 
Va! 12(GUU) ) Sftfl:c~Ha-ras mRNAS^ftWJC^ 

[0 0 5 3] 

30 NA\ZMLX^IS,mf3imWr^^^^'r^^)t^lf'iA}it. 



m 1 #H4fl:c-Ha-rasDNA5">:/U- h:JS<fcrX-^n 
JcOi^^^ny^c^lt^c-Ha-ras mRNA>&^b, (32 
Ji> Cla I -Sal I ^)yti-<r>y^^V:^^YWM'^7h 
b, laStt, 7^7X5 KpRZl<Z>«|g:^^i:£^U 04 

40 ^L. lastt, U4^-tf-fA3ife^$51$Ki-'5y^X^ K 

cfc ^ 7 :j— X?^j^O|i.S*^^-r. 



[^2] 



CJai-Sair linlfer 
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-If n M 

OTAATACGACTCACTATAGfS^WSGAGGGGTTCTAGmCCCCTG^ 
CAMTAIGCTGAGTCyVTATCC^ 

V 

T7 pzenoter [ 

T7 RKA polymerase, rNTP 
pppGGGflGGAGGGClWGOiiCUUGGCarUSifflGGUOTAGGCAAAAGCG 



[03] 




rfbozymo gans 



[@4] 

rliiozyme gena 

GGGATCGATCTACACCtrrGATGASTCGTG^ATACeACSAAACA^^ 
CGC TAeCTAG ATCTGGBACTACTCABCACTATGCTCCTTTGTCGCBTCAGCTGCCC 

cial.sekll dlgeeUon 

CBATCT AC ACCCTGAT6AGTCBTG ATACGACG AA AC A6CGC AG 

TACATGTGBCACTACTCA6CACTAT6CTGCTTT6TCCCGTCAGCL. 

"Eiir sail 
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F»<CS pBZl pR22 PRZ3 pKCS pRZl pflza pR23 

a) pRSV-rv12 {VaM2, Gln^61) • 
b> pHSV-rl 61 (Gry.12, Leu-61) 



